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This listing of claims will replace all prior versions, and listings, of claims in the application. 
Listing of Claims: 

1 . (Currently amended) A compound of formula e (I) or formula (II): 



X ^ X. 



A" "A 



n n y 

^- ( \ 

\ / Q 1 Q 2 

3 ^N 2 \ 1 / U 

R I | R M M 

© (II) 
and pharmaceutical^ acceptable salts thereof wherein: 

R 1 , R 2 ? R 3 and R 4 are independently selected at each occurrence from the group: Cj- 
Cio alkyl substituted with 0-5 R 5 , C 2 -Ci 0 alkenyl substituted with 0-5 R 5 and aryl 
substituted with 0-5 R 5 ; 

S 18 

R is independently elected at each occurrence from the group: H, C(=0)OR , C\- 
Cio alkyl substituted with 0-5 R 13 , C 2 -Ci 0 alkenyl substituted with 0-5 R 13 , aryl 
substituted with 0-5 R 13 and heterocycle substituted with 0-5 R 13 ; 

X is selected from the group: BR 6 R* , C(~0), SiR ^reeR^rSftR^^z^^R^ 
P(=0)R 9 , P(-S)R 9 ^AsR 9 and As(~0)R 9 t 

A is sel e ct e d from th e group: CH 27 -E4R^ and O ; 

Q 1 , Q 2 , and Q 3 are independently -(CR n R 12 ) n ~, wherein: n is 2-5; 

R 6 and R* are ind e p e ndently selected from th e group: — G±-€^q alkyl substitut e d with 
0 5 R ^rGa-Gt- o alkenyl substitut e d with 0 5R^ and aryl substituted with 0 5 R ^f 

or alt e rnativ e ly, R 6 and R* may b e taken tog e th e r to form a transannular bridge, said 
bridge selected from th e group: C^ -d- o alkyl substitut e d with 0 5 R n and ortho aryl 



substituted with 0 3 R ^f 



R* is selected from the group: OR 4 4 , C^R 4 4 , S^O^ R 44 and PC-OXOR 4 4 ^ 
R 9 is selected from the group: OR 14 , NR 15 R 16 and CH 2 NR ,5 R 16 ; 
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R w ? R 11 and R 12 are independently selected from the group: H, Ci-Cio alkyl 
substituted with 0-5 R 17 , C2-C10 alkenyl substituted with 0-5 R 17 and aryl substituted 
with 0-3 R 17 ; 

R 13 is independently selected at each occurrence from the group: H, OH, NHR 18 , 
C(=0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , C(=0)OR 18 , C(=0)NR 2 18 ? P0 3 R 2 18 , SR 18 , 
SOR 18 , S0 2 R 18 , NHC(=0)R 18 , NHC(=0)NHR 18 , CH 2 OR 18 , CH 3 and 
NHC(=S)NHR 18 ; 

R 14 , R 15 and R 16 are independently selected from the group: hydrogen, C1-C10 alkyl 
substituted with 0-5 R 13 , C2-C10 alkenyl substituted with 0-5 R 13 and aryl substituted 
with 0-5 R 13 ; 

or, alternatively, two R 14 or R 15 and R 16 may be taken together to form a transannular 
bridge, said bridge selected from the group: C3-C10 alkyl substituted with 0-5 R 13 and 
ortho-aryl substituted with 0-3 R 13 ; 

R 17 is independently selected at each occurrence from the group: H, OH, NHR 18 , 
C(=0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , C(=0)OR 18 , C(=0)NR 2 18 , P0 3 R 2 18 , SR 18 , 
SOR 18 , S0 2 R 18 , NHC(=0)R 18 , NHC(=0)NHR 18 and NHC(=S)NHR 18 ; and 

R 18 is independently selected at each occurrence from the group: H, C1-C6 alkyl, 
benzyl and phenyl^ 

with the proviso that when said compound is of formula (I) and X is P(~0)R 9 , A is 
not CH3 . 



2. (Currently amended) A compound of Claim 1, wherein: 
X is s e l e ct 

1 1 13 V^ll^j 



X io solocted from the group: NR.V PR ? and P(-Q)R 9 f 



R 8 is selected from tho group: OR 44 , CC-OjR 1 4 and SC-O)^ 44 ^^ 
R 9 is CH 2 NR 15 R 16 . 



3. (Currently amended) 
X is P(=0)OH; 
A io CH^ f 



A compound of Claim \ 2 of formula (II), wherein: 
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Q 1 , Q 2 , and Q 3 are independently -(CR u R 12 ) n -, wherein: n is 2 or 3; 

R 11 and R 12 are independently selected from the group: H, C\-C 5 alkyl substituted 
with 0-3 R 17 and aryl substituted with 0-1 R 17 ; 

R 17 is independently selected at each occurrence from the group: H, OH, NHR 18 , 
C(=0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , C(=0)OR 18 , C(=0)NR 2 18 , P0 3 R 2 18 , S0 2 R 18 , 

NHC(=0)R 18 , NHC(=0)NHR 18 and NHC(=S)NHR 18 ; and 

R 18 is independently selected at each occurrence from the group: H and C1-C3 alkyl. 

4. (Original) A compound of Claim 3, wherein: 

R 1 , R 2 , R 3 and R 4 are independently selected at each occurrence from the group: H, 
CH2COOH, CH 2 P0 3 H 2 and CH 2 -heterocycle substituted with 0-3 R 13 ; and 

R 13 is independently selected at each occurrence from the group: H, OH, NH 2 , 
COOH, P0 3 H 2 , CH2OH, CH 3 and S0 3 H. 

5. A radiopharmaceutical of formula e (IIP or formula (IV): 



M is selected from the group: 64 Cu, 67 Cu, 67 Ga, 68 Ga, 99m Tc, lll In, 90 Y, 149 Pr, 153 Sm, 
159 Gd, l66 Ho, 169 Yb, ,77 Lu, ,86 Re and ,88 Re; 



R 1 , R 2 , R 3 and R 4 are independently selected at each occurrence from: Cj-Cio alkyl 
substituted with 0-5 R 5 , C2-C10 alkenyl substituted with 0-5 R 5 and aryl substituted 
with 0-5 R 5 ; 




M 



(IV) 



and pharmaceutically acceptable salts thereof, wherein: 
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R 5 is independently elected at each occurrence from: H, C(=0)OR 18 , C(=0)OR 23 , 
Ci-Cio alkyl substituted with 0-5 R 13 , C 2 -Ci 0 alkenyl substituted with 0-5 R 13 , aryl 
substituted with 0-5 R 13 and heterocycle substituted with 0-5 R 13 ; 



X is selected from the group: BR 6 R ? , C(-O), SiR 6 RVGeR^-SnR 6 R^4m*Vj*R 9 7 
P(=0)R 9 , P(~S)R 9 r AsR j > and Ao(-0)R 9 f 

A is s e l e ct e d from th e group: CH 27 ^R W and O ; 

Q 1 , Q 2 , and Q 3 are independently -(CR u R 12 ) n ", wherein: n is 2-5; 

R 6 and R 7 ar e ind e p e nd e ntly s e l e ct e d from th e group: — G4.-C+0 alkyl substitut e d with 
Q-S^V-Ga-G+o alkenyl substitut e d with 0 5 R 4 3 and aryl substituted with 0 5 R w f 

or alt e rnativ e ly,R 6 and R ? may b e talc e n tog e th e r to form a transannular bridg e , said 
bridg e s e l e ct e d from th e group: C3 -G4 3 alkyl substitut e d with 0 5 R 43 and ortho aryl 
substitut e d with 0 3 R^ f 

R 8 io select e d from the group: OR^ rQR 4 4 , CC-OjR 44 , SC-O)^ 4 4 and PC-OXOR 4 4 ^ 

R 9 is selected from the group: OR 14 , NR I5 R 16 and CH 2 NR 15 R 16 ; 

R 4 ^ R 1 1 and R 12 are independently selected from the group: H, C1-C10 alkyl 
substituted with 0-5 R 17 , C 2 -Ci 0 alkenyl substituted with 0-5 R 17 and aryl substituted 
with 0-3 R 17 ; 

R 13 is independently selected at each occurrence from the group: H, OH, OR 23 , 
NHR 18 , C(=0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , OC(=0)OR 23 , C(=0)OR 18 , 
C(=0)OR 23 , C(=0)NR 2 18 , P0 3 R 2 18 , P0 3 R 18 R 23 , SR 18 , SR 23 , SOR 18 , S0 2 R 18 , SOR 23 , 
S0 2 R 23 , NHC(=0)R 18 , NHC(=0)NHR 18 , CH 2 OR 18 , CH 2 OR 23 , CH 3 and 
NHC(=S)NHR 18 ; 

R 14 , R ,5 andR 16 are independently selected from the group: Ci-Cio alkyl substituted 
with 0-5 R 13 , C2-C10 alkenyl substituted with 0-5 R 13 and aryl substituted with 0-5 

R 13 ; 

or, alternatively, two R 14 or R 15 and R 16 may be taken together to form a transannular 
bridge, said bridge selected from the group: C3-C10 alkyl substituted with 0-5 R 13 and 
ortho-aryl substituted with 0-3 R 13 ; 

R 17 is independently selected at each occurrence from the group: H, OH, NHR 18 , 
C(=0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , C(=0)OR 18 , C(=0)NR 2 18 , P0 3 R 2 18 , SR 18 , 
SOR 18 , S0 2 R 18 , NHC(=0)R 18 , NHC(=0)NHR 18 and NHC(=S)NHR 18 ; 
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R 18 is independently selected at each occurrence from the group: H, C1-C6 alkyl, 
benzyl and phenyl; and 

R 23 is a bond to the metal Mf 

with the proviso that wh e n said radiopharmac e utical is of formula (HI) and X is 
P(~0)R 9 A is not CH^. 

6. (Currently amended) A radiopharmaceutical of Claim 5, wherein: 
X is selected from the group: NR \-PR 9 and P(~0)R 9 j 

R * is selected from the group: OR^ VQR 4 4 , C(~0)R 4 4 and S(-0) 2 R 44 i-and 
R 9 is CH 2 NR 15 R 16 

7. (Currently amended) A radiopharmaceutical of Claim 5 6 of formula (IV) , 
wherein: 

X is P(=0)OH; 

Q 1 , Q 2 , and Q 3 are independently -(CR H R 12 ) n ", wherein: n is 2 or 3; 

R u andR 12 are independently selected from the group: H, C1-C5 alkyl substituted 
with 0-3 R 17 and aryl substituted with 0-1 R 17 ; 

R 17 is independently selected at each occurrence from the group: H, OH, NHR 18 , 
C(=0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , C(=0)OR 18 , C(=0)NR 2 18 , P0 3 R 2 18 , S0 2 R 18 , 

NHC(=0)R 18 , NHC(=0)NHR 18 and NHC(=S)NHR 18 ; and 

R 18 is independently selected at each occurrence from the group: H and C1-C3 alkyl. 

8. (Original) A radiopharmaceutical of Claim 7, wherein: 

R 1 , R 2 , R 3 and R 4 are independently selected at each occurrence from the group: H, 
CH2COOH, CH 2 P0 3 H 2 and CH 2 -heterocycle substituted with 0-3 R 13 ; and 
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R 13 is independently selected at each occurrence from the group: H, OR 23 , 
OC(=0)OR 23 , C(=0)OR 23 , P0 3 R ,8 R 23 , SR 23 , SOR 23 , S0 2 R 23 , CH 2 OR 23 , OH, NH 2 , 
COOH, P0 3 H 2 , CH 2 OH, CH 3 and S0 3 H. 

9. (Currently amended) A MRI contrast agent of th e formulae (V) or formula 



and pharmaceutical^ acceptable salts thereof, wherein: 

M is a paramagnetic metal ion of atomic number selected from the group: 21-29, 42 
44 and 58-70; 

R 1 , R 2 , R 3 and R 4 are independently selected at each occurrence from: Ci-Cjo alkyl 
substituted with 0-5 R 5 , C2-C10 alkenyl substituted with 0-5 R 5 and aryl substituted 
with 0-5 R 5 ; 

R 5 is independently elected at each occurrence from: H, C(=0)OR 18 , C(=0)OR 23 , 
C1-C10 alkyl substituted with 0-5 R 13 , C 2 -Ci 0 alkenyl substituted with 0-5 R 13 , aryl 
substituted with 0-5 R 13 and heterocycle substituted with 0-5 R 13 ; 

X is selected from the group: BR^ R 7 , C(-O), SiR^ -GeRWrSnR^^R 8 ^^ 
P(=0)R 9 , P(-S)R^ AsR 9 and As(~0)R 9 ; 

A is selected from the group: CH 2 , NR 4 ^ and O ; 

Q 1 , Q 2 , and Q 3 are independently -(CR n R I2 ) n ~, wherein: n is 2-5; 

R 6 and R* ar e ind e p e nd e ntly s e l e ct e d from th e group: — G4-G4Q alkyl substitut e d with 
QS-R^rGz-Gw alkenyl substituted with 0 5 R 4 ^ and aryl substituted with 0 5 R^ t 



(VI): 




M 



(VI) 



Page 7 of 23 



DOCKET NO.: DM-7007 DIV (BMS-2442) 
Application No.: 10/663,090 
Office Action Dated: June 3, 2004 



PATENT 



or alt e rnativ e ly,R and R may b e tak e n togeth e r to form a transannular bridg e , said 
bridg e s e l e ct e d from th e group: C$ -Gi q allcyl substitut e d with 0 5 R* 3 and ortho aryl 
oubotitutod with 0 3 R^ t 

R 8 is o o lect e d from the group: OR^ rOR 44 , C(~0)R 44 , SC-O)^ 4 4 and PC-OXOR 4 4 ^ 

R 9 is selected from the group: OR 14 , NR ,5 R 16 and CH 2 NR 15 R 16 ; 

R 10 , R 11 andR 12 are independently selected from the group: H, Ci-Cio alkyl 
substituted with 0-5 R 17 , C2-C10 alkenyl substituted with 0-5 R 17 and aryl substituted 
with 0-3 R 17 ; 

R 13 is independently selected at each occurrence from the group: H, OH, OR 23 , 
NHR 18 , C(=0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , OC(=0)OR 23 , C(=0)OR 18 , 
C(=0)OR 23 , C(=0)NR 2 18 , P0 3 R 2 18 , P0 3 R 18 R 23 , SR 18 , SR 23 , SOR 18 , S0 2 R 18 , SOR 23 , 
S0 2 R 23 , NHC(=0)R 18 , NHC(=0)NHR 18 , CH 2 OR 18 , CH 2 OR 23 , CH 3 and 
NHC(=S)NHR 18 ; 

R 14 , R 15 and R 16 are independently selected from the group: C1-C10 alkyl substituted 
with 0-5 R 13 , C 2 -Ci 0 alkenyl substituted with 0-5 R 13 and aryl substituted with 0-5 

R 13 ; 

or, alternatively, two R 14 or R 15 and R 16 may be taken together to form a transannular 
bridge, said bridge selected from the group: C3-C10 alkyl substituted with 0-5 R 13 and 
ortho-aryl substituted with 0-3 R 13 ; 

R 17 is independently selected at each occurrence from the group: H, OH, NHR 18 , 
C(=0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , C(=0)OR 18 , C(=0)NR 2 18 , P0 3 R 2 18 , SR 18 , 
SOR 18 , S0 2 R 18 , NHC(=0)R 18 , NHC(=0)NHR 18 and NHC(=S)NHR 18 ; 

R 18 is independently selected at each occurrence from the group: H, C1-C6 alkyl, 
benzyl and phenyl; and 

R 23 is a bond to the metal Mf 

with th e proviso that wh e n said MRI contrast ag e nt is of formula (V) and X is 
P(-0)R 9 , A is not CH^ . 

10. (Currently amended) A MRI contrast agent of Claim 9, wherein: 
X is selected from the group: NRV PR 9 and P(-Q)R 9 f 
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A is CH^ f 

R * is ooloctod from tho group: OR^ VQR 4 4 , C(rO)R u and S^Oj^ ^i-and 
R 9 is CH 2 NR l5 R 16 . 

1 1 . (Currently amended) A MRI contrast agent of Claim 9 10 of formula (VI) , 
wherein: 

X is P(=0)OH; 

Q 1 , Q 2 , and Q 3 are independently -(CR n R 12 ) n ", wherein: n is 2 or 3; 

R 11 andR 12 are independently selected from the group: H, C1-C5 alkyl substituted 
with 0-3 R 17 and aryl substituted with 0-1 R 17 ; 

R 17 is independently selected at each occurrence from the group: H, OH, NHR 18 , 
C(=0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , C(=0)OR 18 , C(=0)NR 2 18 , P0 3 R 2 18 , S0 2 R 18 , 

NHC(=0)R 18 , NHC(=0)NHR 18 and NHC(=S)NHR 18 ; and 

R 18 is independently selected at each occurrence from the group: H and C1-C3 alkyl. 

12. (Original) A MRI contrast agent of Claim 1 1, wherein: 

R 1 , R 2 , R 3 and R 4 are independently selected at each occurrence from the group: H, 
CH2COOH, CH 2 P0 3 H 2 and CH 2 -heterocycle substituted with 0-3 R 13 ; and 

R is independently selected at each occurrence from the group: H, OR , 
OC(=0)OR 23 , C(=0)OR 23 , P0 3 R 18 R 23 , SR 23 , SOR 23 , S0 2 R 23 , CH 2 OR 23 , OH, NH 2 , 
COOH, P0 3 H 2 , CH 2 OH, CH 3 and S0 3 H. 

13. (Currently amended) A conjugate of the formula: 

C h -L n -W, 

and pharmaceutical^ acceptable salts thereof, 
wherein: 

Ch is a chelator of formu lae (VII) or formula (VIII): 
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R\? t/R 1 R 4 t f r' 

— e 3 -fe 2 — ( \ 

A -x" A R^v'V 

(VH) (VIII) 
wherein: 

R 1 , R 2 , R 3 and R 4 are independently selected at each occurrence from the group: Ci- 
Cio alkyl substituted with 0-5 R 5 , C 2 -Ci 0 alkenyl substituted with 0-5 R 5 and aryl 
substituted with 0-5 R 5 ; 

R 5 is independently elected at each occurrence from the group: H, C(=0)OR 18 , Ci- 
Cio alkyl substituted with 0-5 R 13 , C 2 -C 10 alkenyl substituted with 0-5 R 13 5 aryl 
substituted with 0-5 R 13 and heterocycle substituted with 0-5 R 13 ; 

X is selected from the group: BR*R *> C(-O), SiR* RVQeR*RVgftR 6 R^^\^% 
P(=0)R 9 , P(~S)R 9 ^sR 9 and As(~0)R 9 ; 

A is s e l e ct e d from the group: CH 2 , NR 40 and O ; 

Q 1 , Q 2 , and Q 3 are independently -(CR n R 12 )n* 5 wherein: n is 2-5; 

R 6 and R * are ind e p e nd e ntly s e l e cted from th e group: — C4.-G.1a alkyl substitut e d with 
0 5 R ^rGa-G ^ alkenyl substitut e d with 0 5 R* 3 and aryl substituted with 0 5 R 4 ^ 

or alt e rnativ e ly, K 6 and R^ may b e tak e n tog e th e r to form a transannular bridg e , said 
bridg e s e l e ct e d from th e group: C^ -G^ alkyl substituted with 0 5 R 4 ^ and ortho aryl 
substitut e d with 0 3 R 4 ^ 

R * is select e d from the group: OR 4 4 , C(~0)R 4 4 3 SC-O)^ 44 and PC-OXOR 4 4 ^ 

R 9 is selected from the group: OR 14 , NR 15 R 16 and CH 2 NR 15 R 16 ; 

R l0 5 R 11 and R 12 are independently selected from the group: H, C1-C10 alkyl 
substituted with 0-5 R 17 , C2-C10 alkenyl substituted with 0-5 R 17 and aryl substituted 
with 0-3 R 17 ; 
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R is independently selected at each occurrence from the group: H, OH, NHR , 
C(=0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , C(=0)OR 18 , C(=0)NR 2 18 , P0 3 R 2 18 , SR 18 , 
SOR 18 , S0 2 R 18 , NHC(=0)R 18 , NHC(=0)NHR 18 , CH 2 OR 18 , CH 3 , NHC(-S)NHR 18 
and a bond to L n ; 

R 14 , R 15 and R 16 are independently selected from the group: hydrogen, Ci-Cio alkyl 
substituted with 0-5 R 13 , C 2 -Ci 0 alkenyl substituted with 0-5 R 13 and aryl substituted 
with 0-5 R 13 ; 

or, alternatively, two R 14 or R 15 and R 16 may be taken together to form a transannular 
bridge, said bridge selected from the group: C3-C10 alkyl substituted with 0-5 R 13 and 
ortho-aryl substituted with 0-3 R 13 ; 

R 17 is independently selected at each occurrence from the group: H, OH, NHR 18 , 
C(==0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , C(=0)OR 18 , C(=0)NR 2 18 , P0 3 R 2 18 , SR 18 , 
SOR 18 , S0 2 R 18 , NHC(=0)R 18 , NHC(0)NHR 18 , NHC(=S)NHR 18 and a bond to L n ; 

R 18 is independently selected at each occurrence from the group: H, C\-C^ alkyl, 
benzyl, phenyl and a bond to L n ; 

L n is a linking group of formula: 

Ll-[Yl(CR I9 R 2 °)f(Zl)rY2] f -L2, 

wherein: 

19 20 

Li is -[(CH 2 )gZ 1 ] g -(CR R ) g «-; 

19 20 

L 2 is-(CR R ) g »-[Z 1 (CH 2 )g]g-; 

g is independently 0-10; 

g' is independently 0-1; 

g" is independently 0-10; 

f is independently 0-10; 

f is independently 0-10; 

f 1 is independently 0-1; 
1 2 

Y and Y , at each occurrence, are independently selected from the group: a bond, O, 
NR 20 , C-O, C(=0)0, OC(=0)0, C(=0)NH-, ONR 2 °, S, SO, SO2, NHC(=0), 
(NH)2C(=0) and (NH)2C=S; ) 
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19 20 

R andR are independently selected at each occurrence from the group: H, Ci-Cio 

21 2! 

alkyl substituted with 0-5 R and alkaryl wherein the aryl is substituted with 0-5 R ; 

21 22 22 

R is independently selected at each occurrence from the group: NHR , C(=0)R , 
OC(=0)R , OC(=0)OR 22 , C(=0)OR 22 , C(=0)NR 2 22 , -CN, SR 2 , SOR 22 , S02R 22 , 

NHC(=0)R 22 5 NHC(=0)NHR 22 5 NHC(=S)NHR 22 and a bond to W; 

R 22 is independently selected at each occurrence from the group: H, C1-C6 alkyl, 
benzyl, phenyl and a bond to W; and 

W is a biologically active molecule selected from the group: Ilb/IIIa receptor ligands, 
fibrin binding peptides, leukocyte binding peptides, chemotactic peptides, 
somatostatin analogs, selectin binding peptides, vitronectin receptor antagonists and 
tyrosine kinase inhibitors? 

with th e proviso that when said chelator is of formula (VII) and X is P(~0)R 9 , A is 
not CHa . 



14. (Currently amended) A conjugate of Claim 13, wherein: 
X is s e l e ct e d from the group: NR \-PR 9 and P(~0)R 9 f 

R * is selected from th e group: OR ^rOR 4 4 , C^OjR 44 and S^O)^ 44 ? 

R 9 is CH 2 NR 15 R 16 ; 

g is independently 0-5; 

g" is independently 0-5; 

f is independently 0-5; 

f is independently 0-5; 

1 2 

Y and Y , at each occurrence, are independently selected from the group: a bond, O, 
NR 20 , C=0, C(=0)0, OC(=0)0, C(=0)NH-, SO, SO2, NHC(=0), (NH)2C(=0) and 
(NH)2C=S; and 

21 22 22 

R is independently selected at each occurrence from the group: NHR , C(=0)R , 

OC(=0)R , OC(=0)OR 22 , C(=0)OR 22 , C(=0)NR 2 22 , S02R 22 , NHC(=0)R 22 , 
NHC(=0)NHR 22 , NHC(=S)NHR 22 and a bond to W. 
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15. (Currently amended) A conjugate of Claim 44 13 wherein: 
Ch is a chelator of formula (VIII); 

X is P(=0)OH; 
A is CH^ t 

Q 1 , Q 2 , and Q 3 are independently -(CR n R 12 ) n ", wherein: n is 2 or 3; 

R n and R 12 are independently selected from the group: H, C1-C5 alkyl substituted 
with 0-3 R 17 and aryl substituted with 0-1 R 17 ; 

R 17 is independently selected at each occurrence from the group: H, OH, NHR 18 , 
C(=0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , C(=0)OR 18 , C(0)NR 2 18 , PO^ 18 , S0 2 R 18 , 

NHC(=0)R 18 5 NHC(=0)NHR 18 and NHC(=S)NHR 18 ; and 

R 18 is independently selected at each occurrence from the group: H and C1-C3 alkyl. 

16. (Original) A conjugate of Claim 15, wherein: 

R 1 , R 2 , R 3 and R 4 are independently selected at each occurrence from the group: H, 
CH2COOH, CH 2 P0 3 H 2 and CH 2 -heterocycle substituted with 0-3 R 13 ; and 

R 13 is independently selected at each occurrence from the group: H, OH, NH 2 , 
COOH, P0 3 H 2 , CH 2 OH, CH 3 and S0 3 H. 

17. (Currently amended) A radiopharmaceutical of the formula: 

M-C h -L n -W, 
and pharmaceutical^ acceptable salts thereof, 
wherein, 

M is selected from the group: 64 Cu, 67 Cu, 67 Ga, 68 Ga, 99m Tc, lll In, 90 Y, 149 Pr, 153 Sm, 
l59 Gd, I66 Ho, ,69 Yb, 177 Lu, ,86 Re and 188 Re; 

Ch is a chelator of formula e (IX) or formula (X): 
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(X) 



wherein: 



R 1 , R 2 , R 3 and R 4 are independently selected at each occurrence from the group: C\- 
Cio alkyl substituted with 0-5 R 5 , C 2 -C, 0 alkenyl substituted with 0-5 R 5 and aryl 
substituted with 0-5 R 5 ; 



C(=0)OR 23 , Ci-Cio alkyl substituted with 0-5 R 13 , C 2 -Ci 0 alkenyl substituted with 0-5 
R 13 , aryl substituted with 0-5 R 13 and heterocycle substituted with 0-5 R 13 ; 

X is selected from the group: BR 6 R ? , C(-<3), SiR 6 R^^^ 6 R^^-SfiR 6 R ? ^R g r^R% 
P(=0)R 9 , PC-SjR^ AsR * and Ag(~0)R 9 ; 

A is s e l e ct e d from th e group: CH 2 , NR 4 ^ and O ; 

Q 1 , Q 2 , and Q 3 are independently -(CR u R 12 ) n \ wherein: n is 2-5; 

R ^ and R* ar e ind e p e nd e ntly s e l e ct e d from th e group: — G±-G±q alkyl substitut e d with 
0 5 R ^VGa-G ^ alkenyl substituted with 0 5 R* 3 and aryl substituted with 0 5 R^f 

or altornativcly,R 6 and'R* may b e tak e n tog e th e r to form a transannular bridg e , said 
bridg e s e l e ct e d from th e group: C^-G+q alkyl substitut e d with 0 5 R* 3 and ortho aryl 
substitut e d with 0 3 R^ f 

R* is se l e ct e d from the group: OR^VQR 44 , C(~0)R 4 4 3 SC-O)^ 44 and PC-OXOR 4 4 ^ 

R 9 is selected from the group: OR 14 , NR 15 R 16 and CH 2 NR 15 R 16 ; 

R 10 , R 11 and R 12 are independently selected from the group: H, Ci-Cio alkyl 
substituted with 0-5 R ,7 5 C 2 -Ci 0 alkenyl substituted with 0-5 R 17 and aryl substituted 
with 0-3 R 17 ; 

R 13 is independently selected at each occurrence from the group: H, OH, OR 23 , 
NHR 18 , C(=0)R 18 , OC(=0)OR 23 , OC(=0)R 18 , C(=0)OR 23 , OC(=0)OR 18 , 



5 18 

R is independently elected at each occurrence from the group: H, C(=0)OR , 
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C(=0)OR 18 , C(=0)NR 2 18 , PCV^ 18 , P0 3 R 18 R 23 , SR 18 , SR 23 5 SOR 18 , S0 2 R 18 , SOR 23 , 
S0 2 R 23 , NHC(=0)R 18 , NHC(=0)NHR 18 , CH 2 OR 18 , CH 2 OR 23 , CH 3 , NHC(=S)NHR 18 
and a bond to L n ; 

R 14 , R 15 and R 16 are independently selected from the group: Cj-Cio alkyl substituted 
with 0-5 R 13 , C 2 -Cio alkenyl substituted with 0-5 R 13 and aryl substituted with 0-5 

R 13 ; 

or, alternatively, two R 14 or R 15 and R 16 may be taken together to form a transannular 
bridge, said bridge selected from the group: C3-C10 alkyl substituted with 0-5 R 13 and 
ortho-aryl substituted with 0-3 R ; 

R 17 is independently selected at each occurrence from the group: H, OH, NHR 18 , 
C(=0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , C(=0)OR 18 , C(=0)NR 2 ,S , P0 3 R 2 18 , SR 18 , 
SOR 18 , S0 2 R 18 , NHC(=0)R 18 , NHC(=0)NHR 18 , NHC(=S)NHR 18 and a bond to L n ; 

R 18 is independently selected at each occurrence from the group: H, C1-C6 alkyl, 
benzyl, phenyl and a bond to L n ; 

R 23 is a bond to the metal M; 

L n is a linking group of formula: 

19 20 

Ll-[Yl(CR R )f(Zl)f Y2] f -L2 

wherein: 

19 20 

Li is -[(CH 2 )gZl] g -(CR R ) g "-; 

19 20 

L2is-(CR R ) g "-[Zl(CH 2 )g]g.-; 

g is independently 0-10; 

g' is independently 0-1; 

g" is independently 0-10; 

f is independently 0-10; 

f is independently 0-10; 

f 1 is independently 0-1 ; 

Y 1 and Y 2 , at each occurrence, are independently selected from the group: a bond, O, 
NR 20 , C=0, C(=0)0, OC(=0)0, C(=0)NH-, C=NR 2 °, S, SO, SO2, NHC(=0), 
(NH)2C(=0) and (NH)2C=S; 
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19 20 

R and R are independently selected at each occurrence from the group: H, C 1 -C 1 o 

21 21 

alkyl substituted with 0-5 R and alkaryl wherein the aryl is substituted with 0-5 R ; 

21 22 22 

R is independently selected at each occurrence from the groujs: NHR , C(=0)R , 
OC(=0)R , OC(=0)OR 22 , C(=0)OR 22 ? C(=0)NR 2 22 , -CN, SR 2 , SOR 22 , S02R 22 , 
NHC(=0)R 22 ? NHC(=0)NHR 22 , NHC(=S)NHR 22 and a bond to W; 

R 22 is independently selected at each occurrence from the group: H, C1-C6 alkyl, 
benzyl, phenyl and a bond to W; and 

W is a biologically active molecule selected from the group: Ilb/IIIa receptor ligands, 
fibrin binding peptides, leukocyte binding peptides, chemotactic peptides, 
somatostatin analogs, selectin binding peptides, vitronectin receptor antagonists and 
tyrosine kinase inhibitors! 

with th e proviso that wh e n said ch e lator is of formula (IX) and X is P(-0)R 9 , A is not 
CH2. 



18. (Currently amended) A radiopharmaceutical of Claim 17, wherein: 
X is selected from the group: NRV PR 9 and P(~0)R 9 t 

R * is s e l e ct e d from the group: OR^ VOR* 4 , C^OjR 44 and S(~0)2 R M t 

R 9 is CH 2 NR 15 R 16 ; 

g is independently 0-5; 

g" is independently 0-5; 

f is independently 0-5; 

f is independently 0-5; 

1 2 

Y and Y , at each occurrence, are independently selected from the group: a bond, O, 

20 

NR , C=0, C(=0)0, OC(=0)0, C(=0)NH-, SO, SO2, NHC(=0), (NH)2C(=0) and 
(NH)2C=S; and 

21 22 22 

R is independently selected at each occurrence from the group: NHR , C(=0)R , 

OC(=0)R , OC(=0)OR 22 , C(=0)OR 22 , C(=0)NR 2 22 , S02R 22 , NHC(=0)R 2 , 
NHC(=0)NHR 22 , NHC(=S)NHR 22 and a bond to W. 
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19. (Currently amended) A radiopharmaceutical of Claim 4-S L7, wherein: 
Ch is a chelator of formula (X); 

X is P(=0)OH; 
A is CEb f 

Q 1 , Q 2 , and Q 3 are independently -(CR u R 12 ) n ~, wherein: n is 2 or 3; 

R u and R 12 are independently selected from the group: H, C1-C5 alkyl substituted 
with 0-3 R 17 and aryl substituted with 0-1 R 17 ; 

R 17 is independently selected at each occurrence from the group: H, OH, NHR 18 , 
C(=0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , C(=0)OR 18 , C(=0)NR 2 18 , P0 3 R 2 18 , S0 2 R 18 , 

NHC(=0)R 18 } NHC(=0)NHR 18 and NHC(=S)NHR 18 ; and 

R 18 is independently selected at each occurrence from the group: H and C1-C3 alkyl. 

20. (Original) A radiopharmaceutical of Claim 19, wherein: 

R 1 , R 2 , R 3 and R 4 are independently selected at each occurrence from the group: H, 
CH 2 COOH, CH 2 P0 3 H 2 and CH 2 -heterocycle substituted with 0-3 R 13 ; and 

R 13 is independently selected at each occurrence from the group: H, OR 23 , 
OC(=0)OR 23 , C(=0)OR 23 , P0 3 R ,8 R 23 , SR 23 , SOR 23 , S0 2 R 23 , CH 2 OR 23 5 OH, NH 2 , 
COOH, P0 3 H 2 , CH 2 OH, CH3 and S0 3 H. 

21 . (Currently amended) A MRI contrast agent of the formula: 

M-C h -L n -W, 
and pharmaceutically acceptable salt thereof, 
wherein: 

M is a paramagnetic metal ion of atomic number selected from the group: 21-29, 42- 
44 and 58-70; 

Ch is a chelator of formula e (XI) or formula (XII)' 
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(XII) 



wherein: 

R 1 , R 2 , R 3 and R 4 are independently selected at each occurrence from the group: Q- 
Cio alkyl substituted with 0-5 R 5 , C 2 -Ci 0 alkenyl substituted with 0-5 R 5 and aryl 
substituted with 0-5 R 5 ; 

R 5 is independently elected at each occurrence from the group: H, C(=0)OR 18 , 
C(=0)OR 23 , Ci-Cio alkyl substituted with 0-5 R 13 , C 2 -Ci 0 alkenyl substituted with 0-5 
R 13 , aryl substituted with 0-5 R 13 and heterocycle substituted with 0-5 R 13 ; 

X is selected from the group: BR 6 R * C(-O), SiR^ ^-SeR^rSftR^^R^rPR^ 
P(=0)R 9 , P(~S)RV AsR * and As(-0)R 9 ; 

A is s e l e ct e d from th e group: CH 2 , NR 4 " 0 and O ; 

Q 1 , Q 2 , and Q 3 are independently -(CR n R 12 ) n ~, wherein: n is 2-5; 

and R* are ind e pend e ntly sel e ct e d from th e group: — G±-Gi$ alkyl substitut e d with 
0 5 R^rGi-Gig alkenyl substituted with 0 5 R 4 ^ and aryl substitut e d with 0 5 R ^f 

or alt e rnativ e ly, R 6 and R 7 may b e tak e n togeth e r to form a transannular bridg e , said 
bridg e s e l e ct e d from th e group: C}-G±$ alkyl substitut e d with 0 5 R 44 and ortho aryl 
substitut e d with 0 3 R 4 ^ 

R * i s selected from the group: OR^ VQR 44 , CC-COR 4 4 , S(-0)3 R M and PC-OXOR 4 4 ^ 

R 9 is selected from the group: OR 14 , NR 15 R 16 and CH 2 NR 15 R 16 ; 

R 10 , R n and R 12 are independently selected from the group: H, Ci-Cio alkyl 
substituted with 0-5 R 17 , C 2 -Cio alkenyl substituted with 0-5 R 17 and aryl substituted 
with 0-3 R 17 ; 

R is independently selected at each occurrence from the group: H, OH, OR , 
NHR 18 , C(=0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , OC(=0)OR 23 , C(=0)OR 18 , 
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C(=0)OR 23 , C(=0)NR 2 18 , P0 3 R 2 18 , P0 3 R 18 R 23 , SR 18 , SR 23 , SOR 18 , S0 2 R 18 , SOR 23 , 
S0 2 R 23 , NHC(=0)R 18 , NHC(=0)NHR 18 , CH 2 OR 18 , CH 2 OR 23 , CH 3 , NHC(=S)NHR 18 
and a bond to L n ; 

R 14 , R 15 and R 16 are independently selected from the group: Ci-Cio alkyl substituted 
with 0-5 R 13 , C2-C10 alkenyl substituted with 0-5 R 13 and aryl substituted with 0-5 

R 13 ; 

or, alternatively, two R 14 or R 15 and R 16 may be taken together to form a transannular 
bridge, said bridge selected from the group: C3-C10 alkyl substituted with 0-5 R 13 and 
ortho-aryl substituted with 0-3 R 13 ; 

R 17 is independently selected at each occurrence from the group: H, OH, NHR 18 , 
C(=0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , C(=0)OR 18 , C(=0)NR 2 18 , P0 3 R 2 18 , SR 18 , 
SOR 18 , S0 2 R 18 , NHC(=0)R 18 , NHC(=0)NHR 18 , NHC(=S)NHR 18 and a bond to L n ; 

R 18 is independently selected at each occurrence from the group: H, C\~Cg alkyl, 
benzyl, phenyl and a bond to L n ; 

R 23 is a bond to the metal M; 

L n is a linking group of formula: 

19 20 

Ll-[Yl(CR R )f(Zl)f'Y2] f -L 2 , 



wherein: 

19 20 

Ll is -[(CH 2 )gZl] g KCR R )g»-; 
L 2 is -(CR 19 R 2 °)g«-[Z 1 (CH 2 )g]g-; 
g is independently 0-10; 
g ! is independently 0-1; 
g" is independently 0-10; 
f is independently 0-10; 
f is independently 0-10; 
f is independently 0-1; 
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1 2 

Y and Y , at each occurrence, are independently selected from the group: a bond, O, 
NR 20 , CO, C(=0)0, OC(=0)0, C(=0)NH-, C=NR° J S, SO, SO2, NHC(=0), 
(NH)2C(=0) and (NH)2C=S; 

19 20 

R and R are independently selected at each occurrence from: H, C1-C10 alkyl 

21 21 
substituted with 0-5 R and alkaryl wherein the aryl is substituted with 0-5 R ; 

21 22 22 

R is independently selected at each occurrence from the group: NHR , C(=0)R , 

OC(=0)R , OC(=0)OR 22 , C(=0)OR 22 , C(=0)NR 2 22 , -CN, SR 2 , SOR 22 , S02R 22 , 
NHC(=0)R 22 , NHC(=0)NHR 22 , NHC(=S)NHR 22 and a bond to W; 

R 22 is independently selected at each occurrence from the group: H, C1-C6 alkyl, 
benzyl, phenyl and a bond to W; and 

W is a biologically active molecule selected from the group: Ilb/IIIa receptor ligands, 
fibrin binding peptides, leukocyte binding peptides, chemotactic peptides, 
somatostatin analogs, selectin binding peptides, vitronectin receptor antagonists and 
tyrosine kinase inhibitors 

with th e proviso that when said chelator is of formula (XI) and X is P(~0)R 9 , A is not 
CH2. 



22. (Currently amended) A MRI contrast agent of Claim 21, wherein: 
X is s e l e ct e d from the group: NR\ -PR 9 and P(~0)R 9 i 

R* i s sel e cted from the group: OR^ VQR 4 4 , C(~0)R M and S^O)^ 44 ! 

R 9 is CH 2 NR 15 R 16 ; 

g is independently 0-5; 

g" is independently 0-5; 

f is independently 0-5; 

f is independently 0-5; 
1 2 

Y and Y , at each occurrence, are independently selected from the group: a bond, O, 
NR 20 , C=0, C(=0)0, OC(=0)0, C(=0)NH-, SO, SO2, NHC(=0), (NH)2C(=0) and 
(NH)2C=S; and 
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21 

R is independently selected at each occurrence from the group selected from the 
group: NHR 22 ? C(=0)R 22 , 0C(=0)R 22 , OC(=0)OR 22 , C(=0)OR 22 , C(=0)NR 2 22 , 
S02R 22 , NHC(=0)R 22 , NHC(=0)NHR 22 , NHC(=S)NHR 22 and a bond to W. 

23. (Currently amended) A MRI contrast agent of Claim 33- 2h wherein: 
Ch is a ch e lator of formula (XII); 
X is P(=0)OH; 
A is CH^ t 

Q 1 , Q 2 , and Q 3 are independently -(CR u R 12 ) n -, wherein n: is 2 or 3; 

R 11 and R 12 are independently chosen from the group: H, C1-C5 alkyl substituted with 
0-3 R 17 and aryl substituted with 0-1 R 17 ; 

R 17 is independently selected at each occurrence from the group: H, OH, NHR 18 , 
C(=0)R 18 , OC(=0)R 18 , OC(=0)OR 18 , C(=0)OR 18 , C(=0)NR 2 18 , P0 3 R 2 18 5 S0 2 R 18 , 

NHC(=0)R 18 , NHC(=0)NHR 18 and NHC(=S)NHR 18 ; and 

R 18 is independently selected at each occurrence from the group: H and C1-C3 alkyl. 



24. (Original) A MRI contrast agent of Claim 23, wherein: 

R 1 , R 2 , R 3 and R 4 are independently selected at each occurrence from the group: H, 
CH2COOH, CH 2 P0 3 H 2 , CH 2 -heterocycle substituted with 0-3 R 13 ; and 

R 13 is independently selected at each occurrence from the group: H, OR 23 , 
OC(=0)OR 23 , C(=0)OR 23 , P0 3 R 18 R 23 , SR 23 , SOR 23 , S0 2 R 23 , CH 2 OR 23 , OH, NH 2 , 
COOH, PQ 3 H 2 , CH 2 OH, CH3 and S0 3 H. 
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